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(54) HIGH POWER FACTOR AC/DC CONVERTER 

(57)Abstract: 

PURPOSE: To get high power factor in a wide load 
current area, in a small and economical AC/DC 
converter simple in circuit constitution. 
CONSTITUTION: In a converter circuit, which is so 
arranged as to get specified voltage by rectifying and 
smoothing AC input voltage, and turning on or turning off 
this rectified voltage with a switching element, and 
applying this to the primary winding n1 of a transformer 
so as to get high frequency AC voltage in secondary 
winding n2, and rectifying and smoothing this high 
frequency AC voltage, this is an AC/DC converter 
where at least two sets of choke coils L1 and L2 for 
step up and diodes D1 and D2 are interposed between 
the input rectifying circuit RC1 and the input smoothing 
capacitor C1, and capacitors C3 and C4 for resonance 
are connected, respectively, between the junctions 
between these respective choke coils L1 and L2 for step 
up and diodes D1 and D2 and the junctions on 
transformer side of at least two switching elements Q1 
and Q2. 
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HutB^ a - 9 u -f ^ t mmy-i h t ©^-n-en^s 
mzx-iv^y t/m^m izmm £ i £ < 

A«f«^fiirr * c t &4Mft<h-r sawwi i tc 

E«©KA*AC/DC3>;W. 

IBt©iS^AC/DCn>A-^ 0 

<D^"rn^ tcE«Oi« A* A C/D C 3 >A-^« 

[it ^ 5 ] MEasEEs© i ^mzumzmm^ > 30 

^^>^^a*K»*c:i:«:»«i:'r-5lll*3B173»S 
IS*^4 <&l>ma>t'E«<BiS#*AC/D C n >A— 

»«£-r*i» Mm 1 n^m^m s^-rn^zmmcom 

[0 0 0 1 ] 

**5£S:iai«tB*«E£Jcsai'rss;**©Ac/Dcii 

S!ffl5£»t*iBS:SttTii[«t«JE^S-5AC 
/DC3>/^, #JC«fiK©ffi*l«:iB**CDAC/D 

t» e i \*mm<o&m*>ijwsL* rciiuawx 

Ht»itl:101*#8nh 2*ISn2^I 50 
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C2ttffi*¥»ffi3>5 i >-t>\ Ulte£B*j®^Y 

[0 0 0 2] c:©*sca)»fP*fHm«c:BlW"rs. 0 9tc 

fei^<> X-f ^^^^HififtttH^TASfeOcfc-rs. 
X-f y3->9ttQ Ei^RCHL 
1^C3^Q1^RC1-^E i^iWT't, X-f*y^ 

(CctoT, x-r yf>^*fQ i^>t"^ii:Ha^3 

[0 0 0 3] #«ffl3>x>tj-C 3 ©*ffi^X8SA*« 
fl|E i ©iEi:it5$Tfa-^3<JH 1 ©x*;i/ 
^-OiittHiiffifr, *Sffln>^>-y-c 3<oiijbe^«e 
A*>mfl£E i <Z)mffi£il*;L£ch* f3-^3^fJHl© 

3 — ^ n-r i &mn z>nm*. c3^qi^rci 

i <7)m&£i. D 1->C l^RC 1->E i C0^S§<h, 
DHn 1-»Q l^RC 1->E i <Dmf&£lZ#frtlTffi 

n, ^3-^n-f;n l^x^M-fJM^^^o 

^>itc i (Dmi£izm-tz> £.T*\tw-mm ^ >^>-s- c 1 

T&D, ^Hffln>^>ij-C 3(Dmffi^¥fiffin>5 :: > 
ItC 1 CDm/Etcigb^^^, f3-^3-f;Hl(!:¥» 
ffla>^>itC 1 <htf>M7j roWr^¥»ffl3 
>^>1tC 1 co«EE^±#TS^TR*rs^«, ^Och 
^c7)ft#m^<hA^m«t(Z)^:^$(cte#-r^o Cco^-> 

mm^iz^BEmT i cMix^^-^fA^n^c 

[0 0 0 4] ^^C^-f 7^>^ Q 1 ^ ^7t5 

t. ^3-^n<;i/L nzmtizmmtD i^c i^r 

C l^E i C7)^gS$r^n> ¥»ffl3>5 f >*ttC i 

-r&o fit, ^3"^a<jniox^M-n^> 
&mfz>o ^fz^mm ^ >^>-y-c 3 cs^^n^x^ 
c 3 ->d 1 ^ n 1 ->c 3 ©jgKTftts 

^-*2^ffllJU3*^«l&USHttS« Ccoi:^, X-f 
>y$fQ 1 JcBliP^ tlS«JEtt*Sffl n >x C 3 
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m ^ y^y^c 3 <onm&Mu \zt^ tzm^x^mm =i 

<y h»EE£iinAfcffi£fcS. 10 
[0 0 0 5] ^JE^T 1 ©a«x*;i.f -<Dttm^l*T 

< 0 l&mmn 1 fCSKn^fldE^a— ^3<;UL 1 fC 
tt, C 3^n 1->C WRC 1->E i (DjlSg&lcattU * 

mm 3 >^>itc 3 coKpox^;i/^-<h^ 3 — * n-r 

L 1 ©Kpox^j^- i:T¥iffl3 >o ? >if C 1 <£>5fcm 20 

^OT, 1 *#|gn 1 tC«En*«SSECD^fl:a^/hS < & 

3<;UL 1 (hl*tin 1 icte^StA^mME i CD« 
jee, RMmziy^y^-c 3<omEE, ¥ttffl^>^>itc 

^^J¥Mf3 3< ;H- 2 <7>m^tCD#^£ L 

>^«^Q 1 tcaijjp^ n««£Ett¥»ffl 3 >T ? >-y-c 1 

[0 0 0 6] &±<DW)ft*mK)MLTX.*)Vif-<D&m 40 
^fx^o fit, 3SSSAA«iBE i <©«EE©1?n#jttT 

fc^Iffi □ >f >D"C 3 ©X^ J^-^f < , A 
-f ^/^>^S J FQ 1 ©t>TOt(:f3-^^^;H 1 
fc#«-rsx*;^-*ffi»MJc*:€r< UT^4d«, £ 
tftA^SilE i <h¥^ffi3>^>^tc 1 t^fEife^: 

*tq 1 <D*ym$*\zmmismt>ztefr^tc#mm=i 

>^>1tC 3<Z>X*;i^-fct4>&<, A-Y y + Z/tttt 50 
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Q 1 o^W^i^ 3-^7 h-oul 1 ciit^x^ 
;^-^+B*t»tc/h$< 1X1^^ ^fttA^SifliE i 
t^mffln>T f >itC 1 «fco«ffiiet>/jN$v^7?, ^3 
l^ttliltSx^-fc/h$<6So C 
OC^^, yT> 7 J )l 

[0 0 0 7] b^U, 3t#«ffi-Cftf^bT^^i:$, £ 
E^Tl«x^M-tf3^3^fML S3T 
AMIE i ^6«*&$nS¥»ffl3>^>1fC l<D3t 

tx^;^-n «a^ime i <Dnm\z&>p&wi* 
4<Dmi&ax*^^oizMmmmio wmttzvizft 
j«A*iiE i cDsm^a^ME^axtc^r^^ 

Cl©t£E^t<±SlTt*^. tOfzsb. X<y 
^^St^Q l^¥»ffl3>^>1^C 1 JriSltlECO^p 

Mli^ ^ t □ >/\-^ LT^lff W^^i 1 
1 \zfjkT& v teAJjmffi.fcmzte 0 , **UftTt6. 

ft^m^t^tiiip-r^<?){c#v^^xi>a : >ij- 

C 1 <BSEE#«TLT£SfcA*«i!IE i fit 

>+hC 1 \Zffin&tSfz.tb'V&Z>o 
[0 0 0 8] 

JftlST, /hSMML g»BftJSA*AC/DCa>A- 

T^fca6tc, X«£A*«m*aEa-¥»U> uOlSi 
JE^:¥#^X< y^ytfmTlZ&QXy • ^"^bT^lE 
§gOl^#^(c^S0L, 2*#^{Cig^i&32«S)E^t# 

<hA^¥^ffl=3>^>1tt(DPBl{C, #EEffi^3^^XI< 

;i/i:^t-K<h^M<tfe2^SAL, ^1(7)^ 
[0 0 0 9] 
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t, e i immcD&MAtimm. xi. x2«a*» 

^ R C 1 B£ftflE8E[slBS. LI, L2tt#EEffi(&3 1 3 
-^n-r;i/, Dl, D2«y<t-K, Cite¥*tffl:3 10 
>^>*t>\ C3, C4tt*fiffl3>7>^ Tlte#gc 
Jtl : l^)l*tinl, 2##«|n 2ft&0&JBEgT 

n-r;k c 2tm^¥mffl^>T : >itT&D, -n^ti 
m*flJS8E-¥»IilKRC2^SI*-rs* X-f *y^>^ 
ifQL Q2HFET(7)cJ:^^:X'f v^>tf*mWm 

7l»t*. 20 
[0010] fa-^a^fjUl, L2co-r> 

^ia2tC^"r o ^7f>y*fQL Q2^t>t§ 

E i-^RC 1 -»L 1 -»C 4->Q 2— >C 1 -»Q 1 ->C 30 
3->L 2->RC l^E i ©jggS^-e^, X<^^>^* 

fQi, q 2 &*>-rz>WLmz#Mm 3 >^>itc 3 , 

C 4 ^l-9t^fcX^M-t¥iffl 32 >^>-*tC 1 O 
x*;i^— £3^A#mflIE i cox^^^-fcJ:oT, 
^7f>^*fQL Q2^*>"TSaHafC^3"-^ 

[0011] 13 >^>^C 3 . C 4 <£>BJ£tf)fa 

mfeomzm-r&Six^a— ^n-nn. 1 , l2<dx^ 40 

>5">+rC3, C 4^ti J ?n^mffi^¥^n>^>1t 

Is. fa-^3>f;Hh L2£tftn£^fttte, LH 
C 4-^Q 2^D 2->L 2^RC 1->E i <Dt&&t. LI 
->D 1->C 1— >D2— >L2— >RC 1 — >E i CD£1E§£:, L 
1->D l^Ql^C 3^L 1->E i (D&ffit. 

L l^D 1->Q 1 ->n 1-^Q2^D2^L 2^RC 1 -> 
E i -©ftgSiiJC^nTSSEn^a— ^n<;UL 1, L2 50 
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©X*;U*-tt«4>£l*ttS. 

[o o 1 2] -jjz<D*>mf®*p. 2^ffljaa*^x^;u 

^Sffi=3>5 :: >itC3, C4 

C 1 ©«E^±#t 5^T*t5^«, COtf©^ 

T l «c«B«x*;^— ^#7t^ns. o^cix-fu/^ 
>y«fQL Q2$t7t^t, ^3-^n-f^L 
1, L 2 C«n^f StiL l^D l^C l^D 2^L 2 
->RC 1->E i <Dm&&ffitl. ¥Sffi3>r>D-Cl$ 
^S-T^o ^LT, f 3 -^3^;HL L2©x^ 
4=-tt«5l>S:«»S. Sfc«tf3>f>1fC3, C4 
Cl^bn/cX^j^-H. C 3^n 1->C4^D 1 -> 
Cl->D2->C3©gBTft«$n, ^«ffl=i>^>-tf 

C3, c4o>nEE.<Dmj)Wmm^>7*>+)-c ico^jes 

tfiTt^^t, x*;^-*2*fflttl*^«j|&U«tt 

jcaijD^nsiiffitt, ^Hfflxi>^>itc 3. c4ox 
c i <DnmzmLrzm&^¥-mm^>T>vc i corns 

©l/2©tE(Ht§, 

[00 13] Mffln>r>-!tC3, C 4 <&«EE0>«l;&* 
3ptfffin>^>1tC 1 (D@m^it-r^<h> ScJEEST 1 <o 

l^mUn 1 comH ^ir'n^TT^O, 2*fiim*^© 

wx^M-©swte^^o ^jest 1 (dshbx* 

M-OtttKH nl->C4^Dl^Cl^D2^C3 

->n i <D»t&<D&mmwj£isTfft>ti* &mmzi>T> 

^tC3, C 4 (:SoT(/^X^M-if E§sT 1 ©ft 
^x^^-^tCcfcoT, ¥^ffin>5 :f >itC 1 £3fcm 
T^>o ^fflxi>^>itC 3, C4C0mjE^ifD^L 

^Hffln>^>ii-C 3, C4<h¥*tJSxi>^>1*C 1 ft 
^m-T^o Myf>^*TQL Q2^n 

K:#fiffl3>x>-*j-C 3* C4©lE^te/:l0 1/ 
2 1C&D, x-f7f>^*fQi, Q2Wffla>r 
>itC 1 0>aEE£&#^L< l/20^m, 
[0 0 14] ^EE^T 1 co®B8x^;i/^— ©ftffi^j»T 
^Sfflxi>x>1tC 3, C4CD@ffi^fc!— PlZtzZ 

&mmzi>'T> j y-c3. c4*>e>©x*;i^--;fttH 

^{Cif^PL, l*tinll:^lT^tEMT?: 

te26^o i*#fin i(c«tn^>m«t^3-^n-r;i/L 
1, L2J3fiSnTl^«SSti:*L<«:^*T±#-rs 
y<t-KDh D2^7L, ^3-^xi<;UL 
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i, l 2*mnT^rz.mmz> LHC4^nwc3 
n i \z&±Tz>mEEi*&m\zffi'j>i,. mttuiztz&o 

l*#^n 1 lzm±l>T^fcmEErf^Ui£TM'J>-tZ> 

8SU ^3 — ^n-r;l/Ll> L 2 t*iiffln>T ? >ij-C 10 
3-^n^L 3CDm^CO#tfE£LT, ^JBE^TKD^ 

1£<D\ / 2\Z%$7L%tlZ> 0 
[0 0 15] Z.(D^mX\ f3-^3^fJHl, L2I: 

i 0>mj£^EP2JP2*U fa-^^JUL L2<Z)X* 
;i^-£^P£i*3#5#)3o J^±<Z>Ii^£li9jILTX 

(O^jg^fT^o fit, 3?«EA^SME icom 20 

m*iznmi,mt}ZUfrr>tz#Mmzi>T>vc 3. c 

4(7)X^;i/^-^^<, X^7f>^ifQK Q2 
^^->^P^ + tC^3-^r]'1';i/L 1 , L2fC^fg-T^>X 

i (Dmi£(D¥-?tti5:T*te. X-f7^$fQL Q 
2c0^^^r B Wir^mL^^>^ofc^fflri>5 :: > 
-9-C3, C4£>X^;l^-te;4>£:<, X-f^^>^^ 30 
Ql> Q2<D*>MmtplZ^3-?n-()lL 1, L2tC 
#fS-r^,x^;^^^^^6<j^/jN$< LTV^^\ 
AMiE i <h¥^3>^>tl-C 1 tcomizmb'bZ 
^(7)T^mT^X^^^-^/h^<^:^o dCD^i:^ 

fa-^-fRL L2\zmnz>mmz. m3\z 
tt&ote&fr<DM&T'bz^At)mmzteK). tim* 

^^^m^rfiJ^-¥^lHi^RC2^jii^SDft 
^-f FD3 <hm^j¥^=i>x>itC 2<Dfrfrt>teZ 
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W&fto* X<7^>^Q1, Q2^XD^^T 
tt, l*fflJ^m^^H5fSmi^^^J<h^^^T^ 

nz><DT*mw$:&mTz>o c(D*>mm*iz, y-t*- 
m^a>^>^c 1 <Dmj£T*mmmn. mmx.^ji^ 

-$r#^a o ^ffl3>^>itC3, C4C0m/£^fP^ 

w-mmzi >^>itc 1 (7)mEE<h^«tA^miiE i ©ie 

U-f^Ll, L 2 <t¥ltffi3>^>1tC 1 ^Ti^^mx 

or, it^r^coT^ax^^^-^cn^itM-r^o 

[0 0 17] Z>€lZ^ y^-ysfm^Q 1, Q2^t7 

-r^t, f5-^3>fjHL l 2 tctftn^m^tteL 1 

— >D 1->C 1->D 2->L 2->RC l^E i (D^^m. 

n. w-mmzi>T>*yc 1 fit, ^3- 

«ffl3>r>itC3, c 4 £>nfcx*;i/^«- 

te* C3^nl->C4->Dl^Cl^D2-^C30lif§ 

ffi§§T 1 <£§!imx*;i^-£^p£it£ 0 £CD<h^ x 

<7f>^ifQL Q2C0^tl^n^TOP^tl^mEE 

nz(D\z£t>te^'&*\z±wis, ^mmzj>^>^-c 

3. C4(DmEE<D^Wmmzi>y'>^'C KDMEElzm 
lstzm&X*¥mm 3 yfy^r C 1 co^BEtf) 1/2 

mmziy^yv-c KDmmzm-tzti* ^ee^ticoi 
§§T i(DSimx^;^-<DS:fii^^^ 0 ^m^Tico 

Kj^X^l^— OfelH^, nHC4^Dl->Cl->D 

2^c 3-^n 1 com^<D^mmmti,x^^ > 

n>^>+rc3, C4^oTi>£x*;i^--£^ffig§ 

t 1 <Dmm^*)iir-£\zj:-DT. w-mmziy^yvc 
[0018] l&mmn icDm/E^m^¥^a>^> 

-m&$:%!i&Z> 0 fit, l^C#^n 1 (DMfrfo, &tl 

¥mm^>T>vc 2<Dmi£\zt7 7>7zn, #mmzi 
>f>^c3, c 4 tw-mm^ >^>^-cihm^mT 

^oT^fcSdax^^^-^-r^T2*^ij-\^^n, 

x>f7f>^fQh Q2f n^ntcsijjp^tia 
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mmtw-mm n >^>u- c 1 <nmmz&mm u >^>^ 

C3, C4<Dmf£ZmKtzm<Dl/2{ZUZ> 0 ^J£g§T 

C3, C 4^^»C0X^JP^-^tB^te^^^, C4^n 
1->C 3^D2^C 1->D l^D4(D^T1|^^±itP 

u i*#Sn i icsitn^m^t^a-^n-r^L 1, 

2£^ftTl^cSflftte, L HC4->n 1 — »C 3 — >L 2 
^RCl^Ei CO^lCdttn^o f3-^3<JHl, 
L 2 OK >^^>Xte^J£§5T 1 (Dmm-i 

^<^^{bft^#s^/h^ < , i xmmn i \z&±-rz>m 
fcte&mizn'pi,, mz-vuiztez> 0 ccDch^, x-r^ 
f>^ifQh Q2^-n j ?n{csijun$n^mmti¥« 
m^>^>v-c i 1/2 t;»Abna 0 

[0 0 19] ^O^T% ^a-^a-fJUL L2C 
i (DMIZ&mnZn. ^a-^a^JUl, L2tf>X* 

mmt^<m^<Dxmm^^m^-^o tz&, z.(omm 
mtz&^T. &x-r y^yvm^t.m3\\z#^*-Y?t 

[oo2o] s common wzmsiz^mmm 
3<nnmM*mw-?z>o zcDmrnmizmnz^LtzmM 

EEmT KDlfr^&n 1 tmmz, *fi«/fK>^^> 
X^g^LTiff^ ? L 4 £f9Wc *T*&£o 

fit, CO^±(7)ffi^{C c fc^>Sj^<7)a^<hbT 
te, X<7f>^Ql> Q2<D:*>38r* E l c WCft^m 
^tClt^J lfciIX^M-«ffl>f >^^7 ^ >X L 

4fc#A, ^(^x^;l/^-^^-v^H4 ] tc^ffin>5 :: 
>ij-C3, C4Tttl/T¥tlffl3>f>'tj-Cl(:M 

%gjz~D^T\z&mT»$>D. zo>mmMT*\z. mfkffim 
<h¥mffl3i >^>itc i <DmEEt<Dm%^m 4 \z^m 

[0 0 2 1 ] X-f 7f >^ffQl> Q2^>t^> 
<h> E i ->R C 1 -»L 1 ->C 4-»Q 2 ->C 1 ->Q 1 ->C 
3^L2^RC1^E i^g^Tt, X<^^>^^ 
fQL Q2^>T^ltHU^^M^n>T r >-y-C 3, 
C 4 lcSoTV>fcX*;i^-<h¥i»ffl =i >^>+t-C 1 (7) 
X*;i^— ££«£ArttiiBE i ©X^W-lCioT, 
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ta^ains. *Hffi=i>?>+j-c 3. c4coseeo?p 

¥itffl^>T : >1tC 1 <Dmj££3£ffiAtimME i tf) 

[0 0 2 2] *fiffl3>r>1tC3, C4^n?n©fi 

HDL D2**S«U fa-^^^jUl, L 2 «:8SE 
n^m^H. L 1 ->C 4— »Q 2— >D 2— >L 2->R C 1 -> 
10 Ei©gBt, L 1 — »D 1 — >C 1->D2-^L 2^RC 1 
-»Ei©gK<h 4 L 1 — >D 1 — »Q 1 — »C 3 — »L 2^RC 
1->E i tf>iSg&§<h, L 1 ~>D 1 — >Q HL4^n 1 -»Q 
2^D2^L 2-*RC 1->E i CD&S&<h C#**ftTiftft 

^wmm^yfy^c 1 tx«x*ME i commo 

>f*>D-C 1 ©*E#±#T*^TI*T ^£>£ 
fltffi -f > ^ ^ ^ > x l 4 tc tt ft tc it m b fc X * )V 

[0 0 2 3] 0^:X-f7f>^lfQl, Q2$:t7 
TZ>£> f3-^n<Rl, L 2 tCfttft^mtftteL 1 
->D 1->C 1^D2^L 2-»RC 1-»E i CD^S££r^ 
ft, ¥iffi^>T>^Cl$:Mt^o f IT, 5^3 — 
30 ^3^JH1, L2©X*jI/*-li«'M«tt5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The rectifier circuit of the bridge type which connects with 
alternating current input power and rectifies alternating voltage, At 
least two choke coils which are connected to the direct-current output 
terminal of the rectifier circuit of this bridge type and by which the 
series connection was carried out, at least two diodes, and at least one 
capacitor for smooth, One main terminal is connected through at least 
one capacitor for resonance at each node of said choke coil and said 
diode. And at least two switching elements by which the main terminal of 
another side was connected to the end of said capacitor for smooth, In 
order to keep constant the output voltage of the transformer equipped 
with the primary coil and at least one secondary coil which were 
connected between said switching elements, the rectification means 
connected to said secondary coil, and said rectification means The rate 
AC/DC converter of high tensile which consists of a control circuit 
which performs on-off control of said switching element. 
[Claim 2] The rate AC/DC converter of high tensile according to claim 1 
by which the rectification means connected to the secondary coil of said 
transformer is characterized by transmitting energy to a load side 
corresponding to the time of ON of said switching element. 
[Claim 3] The rate AC/DC converter of high tensile according to claim 1 
by which the rectification means connected to the secondary coil of said 
transformer is characterized by transmitting energy to a load side 
corresponding to the time of OFF of said switching element. 
[Claim 4] The rate AC/DC converter of high tensile according to claim 1 
to 3 characterized by connecting diode to the primary coil of said 
transformer at a serial. 

[Claim 5] The rate AC/DC converter of high tensile according to claim 1 
to 4 characterized by forming a compensation inductance means in the 
primary coil of said transformer at a serial. 




[Claim 6] The rate AC/DC converter of high tensile according to claim 1 
to 5 characterized by constituting as said compensation inductance means 
using the leakage inductance of said transformer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to AC / DC converter of 
the rate of high tensile which changes a commercial alternating current 
input power electrical potential difference into stable direct-current 
output voltage. 

[Description of the Prior Art] There are some which are shown in drawing 
8 as the AC/DC converter which obtains direct current voltage in 
response to a commercial alternating current power source, especially an 
AC/DC converter of the easy rate of high tensile of a configuration. The 
full wave rectifier circuit where Ei was connected to commercial 
alternating current input power, and RC1 was connected to input 
terminals XI and X2 in this drawing, LI the capacitor for resonance, and 
Dl for a choke coil and C3 Diode, The transformer in which the capacitor 
for smooth and Ql have a switching element, and, as for Tl, CI has the 
primary coil n 1 or secondary coil n2 of a turn ratio 1:1, As for D2, as 
for the diode for output rectification, and D3, fly wheel diode and L2 
are the control circuits where the choke coil for output smooth and C2 
were connected to the capacitor for output smooth, and Ul was connected 
to output terminals Yl and Y2. A switching frequency is fully higher 
than a commercial alternating current frequency here, and to the 
switching frequency of a switching element Ql, the inductance of a choke 
coil LI is fully large, and to the frequency of a commercial alternating 



current, it is a sufficiently small value and let it be a sufficiently 
larger thing than the value of the excitation inductance of a 
transformer Tl. 

[0002] Actuation of this method is explained briefly. The wave of each 
part is shown in drawing 9 . Actuation shall be a steady state, the 
electrical potential difference of the capacitor CI for smooth shall 
always be higher than the electrical potential difference of the 
alternating current input power Ei, and a switching frequency shall be 
immobilization. If a switching element Ql turns on, the path of Ei->RC1 
->L1 ->C3 ->Q1 ->RC1 ->Ei will be made, and the current to which the 
energy which remained in the choke coil LI with the energy which 
remained in the capacitor C3 for resonance just before a switching 
element Ql turned on, and the energy of the alternating current input 
power Ei just before a switching element Ql turned on is made to 
increase will flow. 

[0003] If the increment in the energy of a choke coil LI continues and 
the electrical potential difference of the capacitor C3 for resonance 
exceeds the electrical potential difference of the alternating current 
input power Ei until the electrical potential difference of the 
capacitor C3 for resonance reaches the electrical potential difference 
of the alternating current input power Ei, the energy of a choke coil LI 
will begin reduction. And if the electrical potential difference of the 
capacitor C3 for resonance reaches the electrical potential difference 
of the capacitor CI for smooth, the current which flows a choke coil LI 
will be divided into the path of C3 ->Q1 ->RC1 ->Ei, the path of Dl ->C1 
->RC1 ~>Ei, and the path of Dl ->nl ->Q1 ->RC1 ->Ei, it will flow, and 
the energy of a choke coil LI will continue reduction. On the other hand, 
among this "on" period, the capacitor CI for smooth supplies energy to 
the secondary output until the electrical potential difference of the 
capacitor C3 for resonance reaches the electrical potential difference 
of the capacitor CI for smooth, and after the electrical potential 
difference of the capacitor C3 for resonance reaches the electrical 
potential difference of the capacitor CI for smooth, they are both a 
choke coil LI and the capacitor CI for smooth. It is [ to which the 
electrical potential difference of the capacitor CI for smooth rises at 
this time / being / or / or ] dependent on the magnitude of the load 
current at this time, and an input current whether descent is carried 
out. Excitation energy is stored in a transformer Tl into this "on" 
period. 

[0004] If a switching element Ql is turned off next, the current which 
flows to a choke coil LI will flow the path of Dl ->C1 ->RC1 ->Ei, and 



will charge the capacitor CI for smooth. And the energy of a choke coil 
LI continues reduction. Moreover, the energy stored in the capacitor C3 
for resonance discharges in the path of C3 ->D1 ->nl ->C3, and it 
continues supplying energy to a secondary output until the fly foil 
diode D3 flows. At this time, the electrical potential difference 
impressed to a switching element Ql rises gradually in connection with 
the energy of the capacitor C3 for resonance being emitted, and when the 
electrical potential difference of the capacitor C3 for resonance 
becomes zero, it reaches the electrical potential difference of the 
capacitor CI for smooth. If the electrical potential difference of the 
capacitor C3 for resonance becomes zero, emission of the excitation 
energy of a transformer Tl starts, and as for the electrical potential 
difference of the capacitor C3 for resonance, a rise will be begun even 
in it at the reverse sense, the free vibration of the capacitor C3 for 
resonance and the excitation inductance of a transformer Tl, i. e. , 
resonance, will start, and the output rectifier diode D2 will change to 
a reverse bias condition. At this time, the electrical potential 
difference impressed to a switching element Ql serves as a value which 
applied the reset electrical potential difference of a transformer Tl to 
the electrical potential difference of the capacitor CI for smooth. 
[0005] If emission of the excitation energy of a transformer Tl is 
completed and the electrical potential difference of the capacitor C3 
for resonance becomes a peak, emission of the energy from the capacitor 
C3 for resonance starts, and the sense of the current which was flowing 
to the primary coil nl increases conversely, if [ it goes up until the 
current which flows to the primary coil nl becomes equal to the current 
which is flowing to the choke coil LI ] Flow [ the current which was 
flowing the choke coil LI / for the path of C3 ->nl ->C1 ->RC1 ->Ei ], 
the energy which the capacitor C3 for resonance has, and energy [ which 
a choke coil LI has ], it begins [ by diode Dl turning off ] to charge 
the capacitor CI for smooth. Since the inductance of a choke coil LI has 
a value big enough compared with the excitation inductance of a 
transformer Tl, the electrical potential difference which the variation 
of a current which flows to the primary coil nl becomes small, and is 
generated also decreases quickly. At this time, the sum total of the 
electrical potential difference of the alternating current input power 
Ei, the electrical potential difference of the capacitor C3 for 
resonance, and the electrical potential difference of the capacitor CI 
for smooth is impressed to a choke coil LI and the primary coil nl, and 
the energy of a choke coil LI begins an increment again. If the 
electrical potential difference generated in the primary coil nl tends 



to decrease to zero and a polarity tends to be reversed, in order that 
the current of the choke coil L2 for output smooth may carry out 
splitting to the output rectifier diode D2 and the fly foil diode D3, 
Mean short-circuiting the secondary coil n2 equivalent, and the 
electrical potential difference of the primary coil nl is stopped by 
zero. Change of an exciting current is lost and the amount of [ by the 
free vibration of a choke coil LI, and the capacitor C3 for resonance 
and the capacitor CI for smooth ] current change flows to each coil of a 
transformer Tl as splitting of the current of the choke coil L2 for 
output smooth. At this time, the electrical potential difference 
impressed to a switching element Ql is stopped by the electrical 
potential difference of the capacitor CI for smooth. 
[0006] The above actuation is repeated and energy is transmitted. And 
although energy accumulated in a choke coil LI into the "on" period of a 
switching element Ql is enlarged relatively, since the energy of the 
capacitor C3 for resonance which did not finish discharging during the 
"off" period of a switching element Ql near the zero of the electrical 
potential difference of the alternating current input power Ei is large, 
and the electrical-potential-difference difference of the alternating 
current input power Ei and the capacitor CI for smooth is also large, 
the energy to emit also becomes large. On the other hand, near the peak 
of the electrical potential difference of the alternating current input 
power Ei, there is little energy of the capacitor C3 for resonance which 
did not finish discharging during the "off" period of a switching 
element Ql, and although energy accumulated in a choke coil LI into the 
"on" period of a switching element Ql is relatively made small, the 
electrical-potential-difference difference of the alternating current 
input power Ei and the capacitor CI for smooth and the energy which a 
choke coil LI emits since it is small become small. If the filter which 
removes a switching frequency component is prepared from this between 
the alternating current input power Ei and a full wave rectifier circuit 
RC 1, an input current as shown in drawing 10 will be obtained, and a 
power-factor will improve compared with the conventional thing. 
[0007] While operating by the steady state, however, the excitation 
energy of a transformer Tl and the charge energy of a choke coil LI and 
the capacitor CI for smooth supplied from the alternating current input 
power Ei Although somewhat influenced by the electrical potential 
difference of the alternating current input power Ei, since it is hardly 
influenced by the load current, As the straight line a of drawing 4 R> 4 
shows, it is the load current 10. In connection with increasing, the 
electrical potential difference of the capacitor CI for smooth is the 




maximum la of the load current corresponding to [ descend on a big 
inclination and ] the maximum Eimax of the electrical potential 
difference of the alternating current input power Ei. It will become a 
small value. Therefore, the load current will be restricted to the 
narrow range, and charge energy will become superfluous at the time of a 
light load, and the electrical potential difference of the capacitor CI 
for smooth will rise greatly. Therefore, the design which narrowed the 
load current range, using the components of high pressure-proofing must 
be carried out to a switching element Ql or the capacitor CI for smooth. 
Becoming an input current wave form as shown in drawing 11 R> 1, 
although actuation as a converter will be carried out, if the load 
current is taken across the load current range which carried out the 
narrowed design, a power-factor declines. When the electrical potential 
difference of the capacitor CI for smooth falls in connection with the 
load current increasing and this decreases from the maximum Eimax of the 
electrical potential difference of the alternating current input power 
Ei, it is to make the section when the electrical potential difference 
of the alternating current input power Ei exceeds the electrical 
potential difference of the capacitor CI for smooth, and for a current 
to flow into the capacitor CI for smooth regardless of turning on and 
off of a switching element Ql. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is simple 
circuitry and makes it a technical problem to obtain the small 
lightweight and economical rate AC/DC converter circuit of high tensile. 
[Means for Solving the Problem] In order that this invention may solve 
this technical problem, alternating current input voltage is made 
rectification and smooth. Turn on and off this rectification electrical 
potential difference by the solid-state-switching component, and it is 
impressed by the primary coil of a transformer, obtain RF alternating 
voltage to a secondary coil, and this RF alternating voltage is set in 
rectification and the converter circuit which carries out smooth and 
obtained the predetermined electrical potential difference. Between an 
input rectifier circuit and the capacitor for input smooth, the choke 
coil for pressure ups and every at least two diodes are inserted. The 
rate AC/DC converter of high tensile characterized by connecting the 
capacitor for resonance, respectively between the node of each of this 
choke coil for pressure ups and diode and the node by the side of at 
least two transformers of a switching element is proposed. 
[0009] 

[Example] The fundamental part of this invention makes a switching 



element plurality, and it is distributing the electrical potential 
difference impressed to a switching element, and a part for the power 
surge of the capacitor CI for smooth at the time of a light load is 
compensated, it improves in a straight line b from the straight line a 
which shows the relation between the load current and the electrical 
potential difference of the capacitor CI for smooth to drawing 4 , and 
it is characterized [ main ] by maintaining the rate of high tensile 
over the range of the large load current by this. Drawing 1 explains the 
rate AC/DC converter of high tensile concerning this invention. In 
drawing 1 , Ei (s) are commercial alternating current input power and a 
transformer in which the capacitor for smooth, and C3 and C4 have a 
capacitor for resonance, and, as for Tl, diode and CI have [ XI and X2 ] 
the primary coil n 1 or secondary coil n2 of a turn ratio 1:1 in an 
input terminal, the choke coil for [ RC /I ] pressure ups in a full wave 
rectifier circuit, and LI and L2, and Dl and D2. Moreover, for D3, as 
for fly wheel diode and L3, the diode for output rectification and D4 
are [ the choke coil for output smooth and C2 ] the capacitors for 
output smooth, and these constitute output side rectification and a 
smoothing circuit RC 2. Switching elements Ql and Q2 consist of a 
switching semiconductor device like FET, and a control circuit Ul 
carries out the on-off drive of the switching elements Ql and Q2 on a 
frequency higher enough than a commercial alternating current frequency. 
[0010] Here, the inductance of choke coils LI and L2 serves as a value 
big enough to the switching frequency of switching elements Ql and Q2, 
and to the frequency of a commercial alternating current, it is a 
sufficiently small value and let it be a sufficiently larger thing than 
the value of the excitation inductance of Tl. Actuation shall be a 
steady state, its electrical potential difference of the capacitor CI 
for smooth shall always be higher than the electrical potential 
difference of the alternating current input power Ei, and a switching 
frequency shall be immobilization. The current of each part at this time 
and a voltage waveform are shown in drawing 2 . If switching elements Ql 
and Q2 turn on, the path of Ei->RC1 ->L1 ->C4 ->Q2 ->C1 ->Q1 ->C3 ->L2 - 
>RC1 ->Ei will be made. With the energy which remained in the capacitors 
C3 and C4 for resonance just before switching elements Ql and Q2 turned 
on, the energy of the capacitor CI for smooth, and the energy of the 
alternating current input power Ei The current to which the energy which 
remained in choke coils LI and L2 just before switching elements Ql and 
Q2 turned on is made to increase flows. 

[0011] If the increment in the energy of choke coils LI and L2 continues 
and this electrical potential difference is exceeded until the sum of 



the electrical potential difference of the capacitors C3 and C4 for 
resonance reaches the sum of the electrical potential difference of the 
capacitor CI for smooth, and the electrical potential difference of the 
alternating current input power Ei, the energy of choke coils LI and L2 
will begin reduction, the capacitors C3 and C4 for resonance — the 
current which flows choke coils LI and L2 by diodes Dl and D2 flowing, 
if each electrical potential difference reaches the electrical potential 
difference of the capacitor CI for smooth The path of LI ->C4 ->Q2 ->D2 
->L2 ->RC1 ->Ei, and the path of LI ->D1 ->C1 ->D2 ->L2 ->RC1 ->Ei, It 
is divided into the path of LI ->D1 ->Q1 ->C3 ->L2 ->RC1 ->Ei, and the 
path of LI ->D1 ->Q1 ->nl ->Q2 ->D2 ->L2 ->RC1 ->Ei, and flows, and the 
energy of choke coils LI and L2 continues reduction. 
[0012] On the other hand, among this "on" period, the capacitor CI for 
smooth supplies energy to the secondary output until the sum of the 
electrical potential difference of the capacitors C3 and C4 for 
resonance reaches the sum of the electrical potential difference of the 
capacitor CI for smooth, and the alternating current input power Ei, and 
after reaching that electrical potential difference, they are both choke 
coils LI, L2, and CI. It is [ to which the electrical potential 
difference of the capacitor CI for smooth rises at this time / being / 
or / or ] dependent on the magnitude of the load current at this time, 
and an input current whether descent is carried out. Excitation energy 
is conserved by Tl into this "on" period. If switching elements Ql and 
Q2 are turned off next, the current which flows to choke coils LI and L2 
will flow the path of LI ->D1 ->C1 ->D2 ->L2 ->RC1 ->Ei, and will charge 
the capacitor CI for smooth. And the energy of choke coils LI and L2 
continues reduction. Moreover, the energy stored in the capacitors C3 
and C4 for resonance continues supplying energy to a secondary output 
until it discharges in the path of C3 ->nl ->C4 ->D1 ->C1 ->D2 ->C3 and 
the sum of the electrical potential difference of the capacitors C3 and 
C4 for resonance falls to the electrical potential difference of the 
capacitor CI for smooth. At this time, the electrical potential 
difference impressed to each of switching elements Ql and Q2 rises 
gradually in connection with the energy of the capacitors C3 and C4 for 
resonance being emitted, and when the sum of the electrical potential 
difference of the capacitors C3 and C4 for resonance reaches the 
electrical potential difference of the capacitor CI for smooth, it 
reaches one half of the electrical potential differences of the 
electrical potential difference of the capacitor CI for smooth. 
[0013] If the sum of the electrical potential difference of the 
capacitors C3 and C4 for resonance reaches the electrical potential 



difference of the capacitor CI for smooth, the electrical potential 
difference of the primary coil nl of a transformer Tl will fall to zero, 
and supply of the energy to a secondary output will stop. Emission of 
the excitation energy of a transformer Tl begins from this time. 
Emission of the excitation energy of a transformer Tl is performed as 
free vibration of the path of nl ->C4 ->D1 ->C1 ~>D2 ->C3 ->nl, and the 
capacitor CI for smooth is charged with the energy and the excitation 
energy of a transformer Tl which remain in the capacitors C3 and C4 for 
resonance. After the electrical potential difference of the capacitors 
C3 and C4 for resonance reaches zero, the capacitors C3 and C4 for 
resonance and the capacitor CI for smooth are charged with the 
excitation energy of the remaining transformer Tl. this time — 
switching elements Ql and Q2 — it is alike, respectively, and the 
electrical potential difference impressed is set to one half of the 
values which applied the electrical potential difference of the 
capacitors C3 and C4 for resonance to the electrical potential 
difference of the capacitor CI for smooth, and switching elements Ql and 
Q2 share almost equally the electrical potential difference of the 
capacitor CI for smooth every [2/1/]. 

[0014] If emission of the excitation energy of a transformer Tl is 
completed and the electrical potential difference of the capacitors C3 
and C4 for resonance becomes a peak, the energy-emitting from the 
capacitors C3 and C4 for resonance will start, the sense of the current 
which was flowing to the primary coil nl will increase to the reverse 
sense, and the electrical potential difference generated in the primary 
coil nl will begin a fall. If it goes up until the current which flows 
to the primary coil nl becomes equal to the current which is flowing to 
choke coils LI and L2, the current which diodes Dl and D2 turned off and 
was flowing choke coils LI and L2 will flow for the path of LI ->C4 ->nl 
~>C3 ->L2 ->RC1 ->Ei. Since the inductance of choke coils LI and L2 is a 
sufficiently big value compared with the excitation inductance of a 
transformer Tl, the variation of a current which flows the primary coil 
nl is very small, therefore the electrical potential difference 
generated in the primary coil nl decreases quickly, and becomes zero 
mostly. If the electrical potential difference generated in the primary 
coil nl decreases to zero, the current of the choke coil L3 for output 
smooth will shunt toward the output rectifier diode D3 and the fly wheel 
diode D4, and the amount of [ by the free vibration of choke coils LI 
and L2 and the capacitors C3 and C4 for resonance ] current change will 
flow to each coil of a transformer Tl as splitting of the current of the 
choke coil L3 for output smooth, this time — switching elements Ql and 




Q2 — it is alike, respectively and the electrical potential difference 
impressed is stopped by one half of the electrical potential differences 
of the capacitor CI for smooth. 

[0015] the electrical potential difference of the capacitors C3 and C4 
for resonance and the electrical potential difference of the alternating 
current input power Ei are impressed to choke coils LI and L2, and the 
energy of choke coils LI and L2 is made to increase in this condition — 
it begins. The above actuation is repeated and energy is transmitted. 
And although energy accumulated in choke coils LI and L2 into the "on" 
period of switching elements Ql and Q2 is enlarged relatively, since the 
energy of the capacitors C3 and C4 for resonance which did not finish 
discharging during the "off" period of switching elements Ql and Q2 near 
the zero of the electrical potential difference of the alternating 
current input power Ei is large, and the electrical-potential~diff erence 
difference of the alternating current input power Ei and the capacitor 
CI for smooth is also large, the energy to emit also becomes large. On 
the other hand, near the peak of the electrical potential difference of 
the alternating current input power Ei, there is little energy of the 
capacitors C3 and C4 for resonance which did not finish discharging 
during the "off" period of switching elements Ql and Q2, and although 
energy accumulated in choke coils LI and L2 into the "on" period of 
switching elements Ql and Q2 is relatively made small, the electrical- 
potential-difference difference of the alternating current input power 
Ei and the capacitor CI for smooth and the energy emitted since it is 
small become small. The current which flows to choke coils LI and L2 
turns into a very small input current of distortion as shown in drawing 
3 from this, and a power-factor improves. Furthermore, since the 
electrical potential difference impressed to each switching element by 
having set the switching element to two is reduced, the electrical 
potential difference of the capacitor CI for smooth can be set up more 
highly than before, and the load range which operates at the rate of 
high tensile can be set up widely. 

[0016] The [2nd example] Drawing 5 explains the 2nd example of this 
invention below. Although this example is the same configuration as the 
example shown in drawing 1 , they are the point which becomes reversed 
polarity as difference in a configuration unlike the case where the 
connection polarity of a transformer Tl is drawing 1 , and the point 
which is the half wave rectifier circuit where output side rectification 
and a smoothing circuit RC 2 consist only of output rectifier diode D3 
and an output smoothing capacitor C2. And it is in the place where 
converter actuation is transposed to a flyback mold from the so-called 



forward mold as a difference in actuation by the difference in this 
configuration. About the point of obtaining the rate of high tensile 
made into the purpose of other this invention, and the point that the 
load current range which operates at the rate of high tensile can be set 
up widely, it is common. It explains to below, avoiding duplication. In 
the period of ON of switching elements Ql and Q2, since it flows in the 
path as said 1st example with the same current by the side of primary, 
explanation is omitted. In this "on" period, in the reverse bias 
condition, there is diode D3, and it is turned off, and a current does 
not flow at a secondary. Therefore, to the primary coil nl, a current 
flows on the electrical potential difference of the capacitor CI for 
smooth, and excitation energy is conserved. After conserving excitation 
energy on the electrical potential difference of the capacitor CI for 
smooth and reaching the electrical potential difference until the sum of 
the electrical potential difference of the capacitors C3 and C4 for 
resonance reaches the sum of the electrical potential difference of the 
capacitor CI for smooth, and the electrical potential difference of the 
alternating current input power Ei, excitation energy is supplied from 
choke coils LI and L2 and the capacitor CI for smooth. Since this "on" 
period is fluctuated according to the condition of a load, excitation 
energy is also proportional to this. 

[0017] If switching elements Ql and Q2 are turned off next, the current 
which flows to choke coils LI and L2 will flow the path of LI ->D1 ->C1 
->D2 ->L2 ->RC1 ->Ei, and will charge the capacitor CI for smooth. And 
the energy of choke coils LI and L2 continues reduction. Moreover, the 
energy stored in the capacitors C3 and C4 for resonance discharges in 
the path of C3 ->nl ->C4 ->D1 ->C1 ->D2 ->C3, and the sum of the 
electrical potential difference of the capacitors C3 and C4 for 
resonance makes the excitation energy of a transformer Tl increase until 
it falls to the electrical potential difference of the capacitor CI for 
smooth. At this time, the electrical potential difference impressed to 
each of switching elements Ql and Q2 rises gradually in connection with 
the energy of the capacitors C3 and C4 for resonance being emitted, and 
when the sum of the electrical potential difference of the capacitors C3 
and C4 for resonance reaches the electrical potential difference of the 
capacitor CI for smooth, it reaches one half of the electrical potential 
differences of the electrical potential difference of the capacitor CI 
for smooth. If the sum of the electrical potential difference of the 
capacitors C3 and C4 for resonance reaches the electrical potential 
difference of the capacitor CI for smooth, the electrical potential 
difference of the primary coil nl of a transformer Tl will fall to zero, 



and emission of the excitation energy of a transformer Tl will begin 
from this time. Emission of the excitation energy of a transformer Tl 
starts as free vibration of the path of nl ->C4 ->D1 ->C1 ->D2 ->C3 ->nl, 
and charges the capacitor CI for smooth with the energy and the 
excitation energy of a transformer Tl which remain in the capacitors C3 
and C4 for resonance. 

[0018] If the electrical potential difference of the primary coil nl 
reaches the electrical potential difference of the capacitor C2 for 
output smooth, the output rectifier diode D3 will flow and the 
excitation energy of a transformer Tl will begin the energy supply to an 
output. And the electrical potential difference of the primary coil nl 
is clamped by the electrical potential difference of the capacitor C2 
for output smooth, and all the excitation energy that remained in the 
transformer Tl is supplied to a secondary, and the free vibration of the 
capacitors C3 and C4 for resonance, the capacitor CI for smooth, and the 
excitation inductance of a transformer Tl continues until the clamp of 
the primary coil nl is released, this time — switching elements Ql and 
Q2 — it is alike, respectively and the electrical potential difference 
impressed is set to one half of the values which applied the electrical 
potential difference of the capacitors C3 and C4 for resonance to the 
electrical potential difference of the capacitor CI for smooth. If 
emission of the excitation energy of a transformer Tl finishes and the 
energy-emitting from the capacitors C3 and C4 for resonance starts If it 
goes up until the current which a current increases in the path of C4 - 
>nl ->C3 ->D2 ->C1 ->D1 ->D4, and flows to the primary coil nl becomes 
equal to the current which is flowing to choke coils LI and L2 The 
current which diodes Dl and D2 turned off and was flowing choke coils LI 
and L2 flows for the path of LI ->C4 ->nl ->C3 ->L2 ->RC1 ->Ei. Since 
the inductance of choke coils LI and L2 is a sufficiently big value 
compared with the excitation inductance of a transformer Tl, the 
variation of a current which flows the primary coil nl is very small, 
and the electrical potential difference generated in the primary coil nl 
decreases quickly, and becomes zero mostly, this time — switching 
elements Ql and Q2 — it is alike, respectively and the electrical 
potential difference impressed is stopped by one half of the electrical 
potential differences of the capacitor CI for smooth. 
[0019] The electrical potential difference of the capacitors C3 and C4 
for resonance and the electrical potential difference of the alternating 
current input power Ei are impressed to choke coils LI and L2, and it is 
begun to make the energy of choke coils LI and L2 increase in this 
condition. The above actuation is repeated and energy is transmitted. 



Since the effectiveness of this example is completely the same as said 
1st example, explanation is omitted. In addition, in this example, even 
if it forms diode in each switching element and a serial, the same 
effectiveness is acquired. 

[0020] The [3rd example] Drawing 6 explains the 3rd example of invention 
below. Although this example is the same configuration as the example 
shown in drawing 1 , as difference in a configuration, it is the point 
of having formed the inductor L4 for compensation in the primary coil nl 
of a transformer Tl, and the serial as an inductance means for 
compensation. And it is the point which stores the excitation energy 
proportional to the load current in the inductance L4 for compensation, 
relays that energy by the capacitors C3 and C4 for resonance during a 
"off" period into the "on" period of switching elements Ql and Q2, and 
is supplied to the capacitor CI for smooth as a difference in actuation 
by the difference in this configuration. About the point of obtaining 
the rate of high tensile made into the purpose of other this invention, 
and the point that the load current range which operates at the rate of 
high tensile can be set up widely, are common. In this example A part 
for the power surge of the capacitor CI for smooth at the time of a 
light load is compensated, and it improves in a straight line c from the 
straight line a which shows the relation between the load current and 
the electrical potential difference of the capacitor CI for smooth to 
drawing 4 , and is characterized [ main ] by maintaining the rate of 
high tensile over the range of the larger load current by this. It 
explains avoiding duplication. 

[0021] If switching elements Ql and Q2 turn on, the path of Ei->RC1 ->L1 
->C4 ~>Q2 ->C1 ->Q1 ->C3 ->L2 ->RC1 ->Ei will be made. With the energy 
which remained in the capacitors C3 and C4 for resonance just before 
switching elements Ql and Q2 turned on, the energy of the capacitor CI 
for smooth, and the energy of the alternating current input power Ei The 
current to which the energy which remained in choke coils LI and L2 just 
before switching elements Ql and Q2 turned on is made to increase flows. 
If the increment in the energy of choke coils LI and L2 continues and 
this electrical potential difference is exceeded until the sum of the 
electrical potential difference of the capacitors C3 and C4 for 
resonance reaches the sum of the electrical potential difference of the 
capacitor CI for smooth, and the electrical potential difference of the 
alternating current input power Ei, the energy of choke coils LI and L2 
will begin reduction. 

[0022] the capacitors C3 and C4 for resonance — the current which flows 
choke coils LI and L2 by diodes Dl and D2 flowing, if each electrical 



potential difference reaches the electrical potential difference of the 
capacitor CI for smooth The path of LI ->C4 ->Q2 ->D2 ->L2 ->RC1 ->Ei, 
and the path of LI ->D1 ->C1 ->D2 ->L2 ->RC1 ->Ei, It is divided into 
the path of LI ->D1 ->Q1 ->C3 ->L2 ->RC1 ->Ei, and the path of LI ->D1 - 
>Q1 ->L4 ->nl ->Q2 ->D2 ->L2 ->RC1 ->Ei, and flows, and the energy of 
choke coils LI and L2 continues reduction. On the other hand, among this 
"on" period, the capacitor CI for smooth supplies energy to the 
secondary output, and after reaching that electrical potential 
difference, they are both choke coils LI and L2 and the capacitor CI for 
smooth, until the sum of the electrical potential difference of the 
capacitors C3 and C4 for resonance reaches the sum of the electrical 
potential difference of the capacitor CI for smooth, and the alternating 
current input power Ei. It is [ to which the electrical potential 
difference of the capacitor CI for smooth rises at this time / being / 
or / or ] dependent on the magnitude of the load current at this time, 
and an input current whether descent is carried out. Excitation energy 
is stored in a transformer Tl into this "on" period, and the energy 
proportional to the load current is stored in the inductance L4 for 
compensation. 

[0023] If switching elements Ql and Q2 are turned off next, the current 
which flows to choke coils LI and L2 will flow the path of LI ->D1 ->C1 
->D2 ->L2 ~>RC1 ->Ei, and will charge the capacitor CI for smooth. And 
the energy of choke coils LI and L2 continues reduction. Moreover, the 
energy stored in the capacitors C3 and C4 for resonance discharges in 
the path of C3 ->L4 ->nl ~>C4 ->D1 ->C1 ->D2 ->C3, and the sum of the 
electrical potential difference of the capacitors C3 and C4 for 
resonance continues supplying energy to a secondary output, and stores 
energy in the inductance L4 for compensation until it falls to the 
electrical potential difference of the capacitor CI for smooth. At this 
time, the electrical potential difference impressed to each of switching 
elements Ql and Q2 rises gradually in connection with the energy of the 
capacitors C3 and C4 for resonance being emitted, and when the sum of 
the electrical potential difference of the capacitors C3 and C4 for 
resonance reaches the electrical potential difference of the capacitor 
CI for smooth, it reaches one half of the electrical potential 
differences of the electrical potential difference of the capacitor CI 
for smooth. 

[0024] If the sum of the electrical potential difference of the 
capacitors C3 and C4 for resonance reaches the electrical potential 
difference of the capacitor CI for smooth, the primary coil nl of a 
transformer Tl and the electrical potential difference of the inductance 



L4 for compensation will fall to zero, and supply of the energy to a 
secondary output will stop. At this time, it becomes impossible to 
maintain the reverse bias condition of the fly wheel diode D4, and the 
current of the output smooth choke coil L3 shunts toward the diode D3 
for output rectification, and the fly wheel diode D4. The secondary coil 
n2 of a transformer Tl is short-circuited equivalent, and the electrical 
potential difference of the primary coil nl becomes zero. By emission of 
the energy of the inductance L4 for compensation Free vibration is begun 
between resonant capacitors C3 and C4, the capacitor CI for smooth, and 
the inductance L4 for compensation, and the capacitor CI for smooth is 
charged with the energy of the capacitors C3 and C4 for resonance, and 
the energy of the inductance L4 for compensation. If the current of the 
inductance L4 for compensation decreases to the magnitude of the 
exciting current of a transformer Tl, emission of the excitation energy 
of a transformer Tl will start, and the capacitor CI for smooth will be 
charged with the energy and the excitation energy of a transformer Tl 
which remain in the capacitors C3 and C4 for resonance. After the 
electrical potential difference of the capacitors C3 and C4 for 
resonance reaches zero, the capacitors C3 and C4 for resonance and the 
capacitor CI for smooth are charged with the excitation energy of the 
remaining transformer Tl. this time — switching elements Ql and Q2 — 
it is alike, respectively and the electrical potential difference 
impressed is set to one half of the values which applied the electrical 
potential difference of the capacitors C3 and C4 for resonance to the 
electrical potential difference of the capacitor CI for smooth. 
[0025] If emission of the excitation energy of a transformer Tl is 
completed and the electrical potential difference of the capacitors C3 
and C4 for resonance becomes a peak The energy-emitting from the 
capacitors C3 and C4 for resonance starts, and the sense of the current 
which was flowing to the primary coil nl increases to the reverse sense. 
If the inductance L4 for compensation and the electrical potential 
difference generated in the primary coil nl rise until the current which 
flows to the primary coil nl which begins a fall becomes equal to the 
current which is flowing to choke coils LI and L2 The current which 
diodes Dl and D2 turned off and was flowing choke coils LI and L2 flows 
for the path of LI ->C4 ->nl ->L4 ->C3 ->L2 ->RC1 ->Ei. Since the 
inductance of choke coils LI and L2 is a sufficiently big value compared 
with the inductance L4 for compensation, and the excitation inductance 
of a transformer Tl, the flowing variation of a current is very small, 
and the inductance L4 for compensation and the electrical potential 
difference generated in the primary coil nl decrease quickly, and 



becomes zero mostly. If the electrical potential difference generated in 
the primary coil nl decreases to zero, it will become impossible to 
maintain the reverse bias of the output rectifier diode D3, and the 
current of the choke coil L3 for output smooth will shunt toward the 
output rectifier diode D3 and the fly wheel diode D4. The amount of [ by 
the free vibration of choke coils LI and L2 and the capacitors C3 and C4 
for resonance ] current change flows to each coil of a transformer Tl as 
splitting of the current of the choke coil L3 for output smooth, this 
time — switching elements Ql and Q2 — it is alike, respectively and 
the electrical potential difference impressed is stopped by one half of 
the electrical potential differences of the capacitor CI for smooth. 
[0026] the electrical potential difference of the capacitors C3 and C4 
for resonance and the electrical potential difference of the alternating 
current input power Ei are impressed to choke coils LI and L2, and the 
energy of choke coils LI and L2 is made to increase in this condition — 
it begins. The above actuation is repeated and energy is transmitted. 
Since the energy according to the load current can be added to the 
energy supplied to the capacitor CI for smooth by having formed the 
inductance L4 for compensation, at the time of a light load, it prevents 
that an excessive electrical potential difference occurs to the 
capacitor CI for smooth, and the range of the load current which 
operates at the rate of high tensile can be set up more widely. Since 
other effectiveness is the same as said 1st example almost, explanation 
is omitted. 

[0027] The [4th example] Drawing 7 explains the 4th example of invention 
below. Although this example is the same configuration as the example 
shown in drawing 1 , they are the point which becomes reversed polarity 
as difference in a configuration unlike the case where the connection 
polarity of a point and a transformer Tl which has formed the inductance 
L4 for compensation in the primary coil nl of a transformer Tl and the 
serial is drawing 1 , and the point which is the half wave rectifier 
circuit where output-side rectification and a smoothing circuit RC 2 
consist only of output rectifier diode D3 and an output smoothing 
capacitor C2. And they are the point which stores the excitation energy 
proportional to the load current in the compensation inductance L4, 
relays that energy by the capacitors C3 and C4 for resonance during a 
"off" period, and is supplied into the "on" period of switching elements 
Ql and Q2 as a difference in actuation by the difference in this 
configuration at the capacitor CI for smooth, and the point that 
converter actuation is transposed to the flyback mold from the so-called 
forward mold. About the point of obtaining the rate of high tensile made 



into the purpose of other this invention, and the point that the load 
current range which operates at the rate of high tensile can be set up 
widely, it is common. It explains avoiding duplication. 
[0028] In the period of ON of switching elements Ql and Q2, since it 
flows in the path as said 3rd example with the same current by the side 
of primary, explanation is omitted. In this "on" period, in the reverse 
bias condition, there is diode D3, and it is turned off, and a current 
does not flow at a secondary. Therefore, to the inductance L4 for 
compensation, and a coil nl, a current flows on the electrical potential 
difference of the capacitor CI for smooth, and excitation energy is 
conserved. After conserving excitation energy on the electrical 
potential difference of the capacitor CI for smooth and exceeding the 
electrical potential difference until the sum of the electrical 
potential difference of the capacitors C3 and C4 for resonance reaches 
the sum of the electrical potential difference of the capacitor CI for 
smooth, and the electrical potential difference of the alternating 
current input power Ei, excitation energy is supplied from choke coils 
LI and L2 and the capacitor CI for smooth. If switching elements Ql and 
Q2 are turned off next, the current which flows to choke coils LI and L2 
will flow the path of LI ->D1 ->C1 ->D2 ->L2 ->RC1 ->Ei, and will charge 
the capacitor CI for smooth. And the energy of choke coils LI and L2 
continues reduction. Moreover, the energy stored in the capacitors C3 
and C4 for resonance discharges in the path of C3 ->L4 ->nl ->C4 ->D1 - 
>C1 ->D2 ->C3, and the sum of the electrical potential difference of the 
capacitors C3 and C4 for resonance makes the excitation energy of the 
inductance L4 for compensation, and a transformer Tl increase until it 
falls to the electrical potential difference of the capacitor CI for 
smooth. At this time, the electrical potential difference impressed to 
each of switching elements Ql and Q2 rises gradually in connection with 
the energy of the capacitors C3 and C4 for resonance being emitted, and 
when the sum of the electrical potential difference of the capacitors C3 
and C4 for resonance reaches the electrical potential difference of the 
capacitor CI for smooth, it reaches one half of the electrical potential 
differences of the electrical potential difference of the capacitor CI 
for smooth. 

[0029] If the sum of the electrical potential difference of the 
capacitors C3 and C4 for resonance reaches the electrical potential 
difference of the capacitor CI for smooth, the inductance L4 for 
compensation and the electrical potential difference of the primary coil 
nl of a transformer Tl will fall to zero, and emission of excitation 
energy will begin from this time. Emission of the excitation energy of 



the inductance L4 for compensation and a transformer Tl starts as free 
vibration of the path of nl ->C4 ->D1 ->C1 ->D2 ->C3 ->nl, and charges 
the capacitor CI for smooth with the energy and the excitation energy of 
a transformer Tl which remain in the capacitors C3 and C4 for resonance. 
If the electrical potential difference of the primary coil nl reaches 
the electrical potential difference of the capacitor C2 for output 
smooth, the output rectifier diode D3 will flow and the excitation 
energy of a transformer Tl will begin the energy supply to an output. 
And since the electrical potential difference of the primary coil nl is 
clamped by the electrical potential difference of the capacitor C2 for 
output smooth, After this time, if the free vibration of the inductance 
L4 for compensation, the capacitors C3 and C4 for resonance, and a 
smoothing capacitor CI starts and the electrical potential difference of 
the capacitors C3 and C4 for resonance becomes a peak The sense of the 
flowing current becomes reverse and a current increases in the path of 
C4 ->nl ->L4 ->C3 ->D2 ->C1 ->D1 ->D4. If it goes up until the current 
which flows to the inductance L4 for compensation becomes equal to the 
current which is flowing to choke coils LI and L2, the current which 
diodes Dl and D2 turned off and was flowing choke coils LI and L2 will 
flow for the path of LI ->C4 ->nl ->L4 ->C3 ->L2 ->RC1 ->Ei. The sum of 
the electrical potential difference of the capacitors C3 and C4 for 
resonance, the capacitor CI for smooth, the alternating current input 
power Ei, and the primary coil nl is impressed to choke coils LI and L2 
in the meantime, and the energy of choke coils LI and L2 is made to 
increase again. 

[0030] if all the excitation energy that remained in the transformer Tl 
is supplied to a secondary and the clamp of the primary coil nl is 
released — the electrical potential difference of the primary coil nl - 
- rapid — decreasing — switching elements Ql and Q2 — it is alike, 
respectively and the electrical potential difference impressed is set to 
one half of the values which applied the electrical potential difference 
of the capacitors C3 and C4 for resonance to the electrical potential 
difference of the capacitor CI for smooth. The above actuation is 
repeated and energy is transmitted to a load side. Since the 
effectiveness of this example is completely the same as said 1st example, 
explanation is omitted. In addition, in this example, even if it 
connects diode to one main terminal of each switching element, and a 
serial, the same effectiveness is acquired. The thing [ supposing all 
and using part ] is also possible in the leakage inductance of a 
transformer Tl as an inductance means for compensation in the above 
example [ 3rd and 4th ]. 



[0031] 

[Effect of the Invention] As this invention was described above, since 
the rate AC/DC converters of high tensile are simplicity and a small 
light weight and the electrical potential difference of the capacitor CI 
for smooth can be highly set up at the time of a light load, the load 
range which operates at the rate of high tensile can be set up widely, 
and since the capacitor CI for smooth can also be charged with the 
energy which took the load current into consideration further, the load 
range which operates at the rate of high tensile can be set up more 
widely. And while this performs stabilization control of output voltage 
by at least two switching elements, the wave-like improvement of an 
alternating current input current can be performed, and a power-factor 
can be raised to about 0.98. Moreover, a mutual intervention like [ at 
the time of forming a front-end converter ] does not exist. According to 
a resonance operation of a converter, a switching element serves as zero 
bolt switching, and the capacitor for resonance plays the role of a loss 
loess snubber, and becomes unnecessary [ the snubber circuit of a 
switching element ] further again. Furthermore the resonance operation 
of a converter has played the role of the reset circuit of a transformer, 
and a converter transformer becomes unnecessary [ a reset winding and 
reset diode ]. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the drawing in which one example of the rate AC/DC 
converter of high tensile concerning this invention is shown. 
[Drawing 2] It is the drawing in which the current of each part in the 
example of this invention and a voltage waveform are shown. 



[Drawing 3] It is a drawing for explaining the input wave of rate AC of 
high tensile / DC converter concerning this invention. 
[Drawing 4] It is drawing for comparing the property of this invention 
and the conventional technique. 

[Drawing 5] It is drawing showing the 2nd example of the rate AC/DC 

converter of high tensile concerning this invention. 

[Drawing 6] It is drawing showing the 3rd example of the rate AC/DC 

converter of high tensile concerning this invention. 

[Drawing 7] It is drawing showing the 4th example of the rate AC/DC 

converter of high tensile concerning this invention. 

[Drawing 8] It is drawing showing the conventional rate AC/DC converter 
of high tensile. 

[Drawing 9] They are the current of each part of the conventional rate 
AC/DC converter of high tensile, and the field which shows a voltage 
waveform. 

[Drawing 10] It is drawing showing the alternating current input current 
of the conventional rate AC of high tensile / DC converter, and a 
voltage waveform. 

[Drawing 11] It is drawing showing the alternating current input current 
of the conventional rate AC of high tensile / DC converter, and a 
voltage waveform. 
[Description of Notations] 

Ei . . . Commercial alternating current input power RC1 ... Full wave 
rectifier circuit 

LI, L2 . . . Choke coil for pressure ups 

L3 . . . Choke coil for output smooth L4 . . . Inductor for compensation 

CI . . . Capacitor for smooth C2 . . . Capacitor for output smooth 

C3, C4 . . . Capacitor for resonance 

Tl . . . Transformer Ul . . . Control circuit 

Ql, Q2 . . . Switching element 

RC2 . . . Output side rectification and smoothing circuit 
D3 . . . Fly wheel diode 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may 
not reflect the original precisely. 



2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 



t 



<r>%TL 




[Drawing 5] 




[Drawing 6] 




[Drawing 8] 
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[Drawing 9] 
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